and possibly others with it had acted as a vehicle taking a large dose of poliomyelitis virus from the alimentary tract of the child to the brain. It was therefore decided to see whether there was evidence of more or less toxocaral infection among those who had had paralytic poliomyelitis than among the healthy population. The skin test in healthy controls was first studied further (Woodruff et al. 1966) . Various clinics at which patients with paralytic poliomyelitis were attending were used for this purpose and we were somewhat surprised to find that positive skin tests were obtained seven times as frequently among those who had had paralytic poliomyelitis as among healthy persons. This certainly raised the possibility that clinical infection with poliomyelitis virus is facilitated by passage of toxocaral larve from the lumen of the alimentary tract to the tissues. If they did this at a time when there was poliomyelitis virus in the alimentary tract it might be that they would convey a massive dose past the natural defence barriers of the body and in this way facilitate an overwhelming infection as compared with one which might otherwise have been non-paralytic. Alternatively the larvee could damage tissue which would then become a focus for growth and reproduction of virus.
Toxocara and Epilepsy Knowing that a toxocaral larva had been found in a patient's brain and also that there was evidence that the larve might be associated with the production of poliomyelitis by invading the brain, the question arose as to whether larval invasion of the brain could give rise to other clinical conditions. In that the larvae produce foci of granulomatous tissue epilepsy appeared to be one of these possibilities. We therefore carried out a survey of the toxocaral skin test in patients who had epilepsy. Although the results were not as markedly different from normal as in the case of the poliomyelitics, 3j times as many patients with epilepsy reacted positively as did healthy controls. It thus seems that some patients with epilepsy develop their disease as a result of toxocaral larve invading the brain and there setting up a focus of irritation.
Other Instances ofHelminths Acting as Vehicles or Synergists ofMicrobial Infection While carrying out this work we have searched the literature for other evidence of helminths acting as vehicles and synergists of microbial infections.
A number of such instances have been found and have been reported (Woodruff 1968 ). Among the most interesting of these observations is that of Swyverton et al. (1947) who demonstrated that the larvae of Trichinella spiralis, after maturing in muscles of animals concurrently infected with choriomeningitis, acquired the virus of that disease and were capable of transmitting it to new susceptible hosts. There is also the work of Hutchison (1965) on possible transmission of toxoplasma by T. cati eggs, and of Wilson & Thompson (1964) indicating that filariform larva of Strongyloides stercoralis may be able to transmit Escherichia coli.
In conclusion I would suggest that it often happens that a significant advance in knowledge occurs when several observations or trends in thought all focus at one spot or point in one direction. It seems that this stage has now been reached in connexion with the role that helminths play in transmitting infection and causing some cases of certain disorders such as epilepsy otherwise considered to be idiopathic.
Dr R A Wiseman (Department of Clinical Tropical Medicine, London School ofHygiene and Tropical Medicine)
Hepatomegaly and Allergic Responses in Helminthic Infections Transmitted from Animals Many different infections which are transmitted from animals may be responsible for disease in humans, and some are important although infrequent causes of liver enlargement. Thus hepatomegaly may be caused by infection with Brucella organisms or spirochaetes such as Leptospira canicola or protozoa such as Leishmania tropica. Some helminthic infections whose definitive hosts are not man but which may infect man occasionally or accidentally, may also be responsible for the production of hepatomegaly or allergic reactions. In these instances, a rural environment or contact with domestic animals may be pointers towards the correct diagnosis; and an eosinophilia in the peripheral blood may often be an indication of an helminthic infection. The alert clinician can, with these clues, often perform simple investigations to confirm or disprove his clinical diagnosis. Section ofMedicine with Section of Comparative Medicine 1047 Toxocariasis roxocariasis is the term used to describe infection in man with the larval stages of the common roundworm of dogs, Toxocara canis, or that of mats, Toxocara cati. Infection occurs by the ingestion of eggs containing second-stage larva (Fig 1) . rhese larva, after hatching in the intestine, penetrate the intestinal wall, and pass at first to the liver and later to the lungs, the brain and other distant organs (Sprent 1958) . The larvae may remain alive in the tissues for long periods, and their movement leads first to inflammatory reactions and later to granulomata with considerable eosinophilic infiltration. The syndrome of visceral toxocariasis may result; it is characterized by hepatomegaly, an eosinophilia in the peripheral blood which is often of long duration and accompanied by a high total white count, pulmonary involvement and perhaps fever, abdominal distension, anemia and occasionally convulsions. Liver enlargement occurs in all cases except those with very light infections. Thus even a moderate infecting dose of 200 embryonated eggs when given to a volunteer (Smith & Beaver 1953) caused slight hepatomegaly, although a second volunteer who also swallowed 200 eggs (Smith & Beaver 1953 ) and a third who had only 100 eggs (Chaudhuri & Saha 1959) did not show any liver changes which were clinically detectable.
A survey was conducted in the United Kingdom in order to determine the size of this problem (Wiseman & Woodruff 1968 ). Patients whose signs and symptoms were suggestive of toxocaral infection, and in whom no other diagnosis could be made, were skin-tested with a standardized amount of Toxocara antigen. Of 22 patients with hepatomegaly in the series 8 (36 %) were found to be positive reactors to the skin test, a finding which appeared to indicate, since no other diagnosis had been made, that the Toxocara had indeed caused the hepatomegaly. Of these 8 positive reactors, 6 were under the age of 10 years, and this suggests that toxocariasis may be an important cause of hepatomegaly in young children in this country.
It is thought that the hepatomegaly is probably caused by the multiple granulomatous foci within the liver and the associated inflammation of the liver cells; these features are not found when the number of infecting eggs is small, nor in the late stages of disease when activity of infection is no longer present.
The allergic reactions to which toxocaral infections can give rise are many and varied. Urticaria is frequently reported, asthmatic attacks are often count was directly related to the weight of the original infection, and that a normal reading was not reached again for a long time after infection. In unsensitized humans, it is thought, a similar but even more prolonged course is found; while, if previous sensitization has occurred, then hypersensitivity reactions or anaphylactic shock may ensue.
The diagnosis of toxocariasis may be made by the relatively simple expedient of a skin test. The antigen used is adult Toxocara worm, and a positive reaction indicates either past or present infection with Toxocara (Woodruff & Thacker 1964 , Wiseman & Woodruff 1968 . A further method which has been developed detects the presence or otherwise of circulating antibodies; and this method, the fluorescent antibody technique, is a reliable indicator of active infection (Wiseman & Woodruff; to be reported later). These two methods will, it is thought, lead to the diagnosis of this cryptic infection more frequently thian formerly, and allow the cause to be found for patients whose hepatomegaly might otherwise remain undiagnosed.
Hydatid Disease
Another helminthic infection which can also give rise to hepatomegaly is hydatid disease. This is due to infection with the larval or cystic stages of the common tapeworm of dogs Echinococcus granulosus and is acquired by human beings through handling or fondling infected dogs.
The commonest clinical manifestation in humans is a single cyst. The cyst is very slow growing; symptoms are not usually apparent therefore during childhood when infection most commonly occurs, but are found in later life. As the cyst grows, the rest of the liver hypertrophies, and hepatomegaly becomes a pronounced feature (Sherlock 1961) . It must be emphasized that the hepatomegaly is due to the size of the cyst and the compensatory hypertrophy; inflammation plays little or no part. Symptoms, if they occur, are due to pressure on surrounding structures or to rupture of the cyst.
Allergic reactions may also occur in hydatid disease; probably the most frequent is urticaria, although eosinophilia is often present during the early stages of invasion of the tissues. Rupture of the cyst, or leakage of helminth protein during surgical intervention, can lead to severe hypersensitivity reactions and even anaphylactic shock. The cause of hepatomegaly, or allergic reactions due to hydatid, will be diagnosed following exposure of a cyst, but clinical suspicion can be confirmed without surgery by means of an intra-dermal skin test using sterile hydatid fluid as antigen (the Casoni test), or by the complementfixation test, which is of value during the acute stages of infection.
Capillaria hepatica
Another, although rare, helminthic infection which can give rise to hepatomegaly is Capillaria hepatica. This is a common parasite of rodents (Faust & Russell 1964) ; the adult worm is harboured in the liver, where it lays eggs and dies; the eggs are trapped in the liver of the infected host and are liberated only when the liver is eaten by another host, a not uncommon procedure amongst carnivorous rats. The eggs pass through the intestine of the second rat without causing any lesion; the eggs pass to the soil where they then become infective (Soulsby 1968 ). Infection of man occurs by the ingestion of infective eggs in food or water contaminated by rats. Larva emerge and these pass to the liver to grow into hair-like adults. The adult worms later die, producing foci of necrosis in the liver. The accompanying severe and acute inflammation, with aedema and cellular infiltration, leads to hepatomegaly (Otto et al. 1954 ). Thus with Capillaria infections it appears that the hepatomegaly is brought about by necrosis and acute inflammation, whereas in hydatid disease the hepatomegaly is due to the cyst size and accompanying hypertrophy, and in toxocaral infections it is due to the multiple granulomatous foci with some inflammation. With Capillaria infections a marked allergic response also occurs, as shown by the high eosinophil level which accompanies the hepatitis.
No reliable means of diagnosis is as yet available, except for liver biopsy. The development of a skin test, similar to those used for Toxocara and hydatid disease, would greatly facilitate the recognition of this infection. It is advocated that skin tests for the recognition of helminthic infectionswhether causing hepatomegaly or allergic manifestations or bothshould in the future become part of the routine for the investigation of patients presenting with such problems.
